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I. Summary 


The overall objective of this project is to improve the 
physical characteristics and the smoke flavor of BL. The 
ultimate would be a blended leaf indistinguishable from natural 
leaf tastewise, and superior to natural leaf physically. 

The immediate objectives of these experiments are to 
determine the effect of the substitution of triethylene 
glycol and propylene glycol for glycerine in the binder on: 

I a) physical characteristics 
bV smoke flavor 
cl coal strength 
a) TPM and nicotine' delivery 
e) mold inhibition 


The objectives also include the effect of the use of 
propylene glycol as an overspray on the flavor. Preliminary 
smoke tests indicated that the use of cjj propylene glycol on 
BL resulted in a smoother, milder smoke. 

The change in binder formulation did not affect the 
physical properties of the BL, the smoke flavor, or the TPM 
and nicotine delivery. The coal strength of cigarettes made 
from BL lb/f! (propylene glycol binder) was greater than the coal 
strength of cigarettes made from EL with triethylene glycol 
binder, glycerine binder, or propylene glycol binder with 
propylene glycol overspray. 

The use of propylene glycol as an overspray (lc9-7l) 
reduced 1 the tensile strength of the BL, improved the smoke 
flavor of 3L cigarettes, increased slightly the TPM delivery 
of 3L cigarettes, and reduced the coal strength. The reduced 
tensile strength and coal strength may be a result of the 
product, being over plasticized. The target weight of propylene 
glycol in run 169-71 was 3-9,7. The actual weight was lljl. 

The over spray experiment is to' be re-'run at a lower level of 
propylene glycol. 

The bacteriological study showed that the use of propylene 
glycol in the binder provides greater mold inhibition than 
does triethylene glycol or glycerine, and the use of propylene 
glycol as an ovospray provides greater protection than does 
the propylene glycol in the binder. 

II. Conclusions 

Based on the evaluations of these samples, the following 
conclusions can be drawn: 
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(a) The substitution of propylene glycol for glycerine 
in the binder improves the mold inhibition and' coal 
strength, and does not change the physical properties,- 
smoke flavor, or TPM and nicotine delivery. 

(b) The use of propylene glycol (8^ level) overspray 

on BL which contains propylene glycol in the binder 
improves smoke flavor, reduces tensile strength, 
increases TPM delivery, and improves mold inhibit! on. 

Based on these conclusions, it is recommended that the 
overspray experiment (169-71) be re-run at propylene glycol 
target weight of 8$ for complete reevaluation of the BL. 

III. Procedures, Results, and Discussions 

The pilot plant operation followed "established procedures. 
The procedures and operating data are recorded in Engineering 
Notebook 114 pages 6l to 56, 72, 74, and 75 > and in R & D 
notebook 35-1301 > book V, pages 29> 30, 36, and 37, copies of 
which are appended to the original copy of this report. A 
summary of the materials used in these experiments is appended 
as exhibit A. 

Standard procedures of the Development Division were used 
in the physical evaluations of the samples, and' the results 
are appended as exhibit B. The physical characteristics are 
within the established limits except for the tensile strength 
of BL sample 169-71* The low tensile could' be a result of the 
high plasticizer content of the sample. The target weight 
of propylene glycol in sample 169-71 was 6j5. Preliminary 
experiments Indicated that we might expect as much as 50$ 
loss of propylene glycol upon redrying the sample, the actual 
loss of propylene glycol through "C tr stage dryer was nil. 

■Propylene glycol was used to inhibit mold growth, and 
propylene glycol was an overspray to^improve the flavor. 
Bacteriological studies show that sample 164 (propylene 
glycol binder) is superior to 163 (triethylene glycol binder) 
ana 1-57-69 (glycerlij^q^nder) in mold resistance, and sample 
169-71 (propylene/Dinaer and overspray) is a superior mold 
inhibitor than the other three samples (see exhibit C). 

Smoking tests shew that cigarettes made from sample 
169-71 are milder and are preferable to cigarettes made from 
lo3, 164, and 167-69 (see exhibit D. 

The rapid smoke method shows that sample 169-71 is slightly 
higher in TPM delivery than 167-69, but there Is^ no difference 
in nicotine delivery (see exhibit E). The slight increase 
in total particulate matter delivered by sample 169-71 may 
be a result of the high plasticizer level. 

* This conclusion is based on the limited data presented in 
- Exhibit F. 
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Cigarettes made from experimental BL 164 ! proved to' have 
coal strength superior to cigarettes made from the BL of 
runs 163 , 167 - 69 , and 169-71. The results are shown in 
exhibit F. 
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Exhibit D 




Sensory Panel Evaluation of 100# BL Cigarettes 


I. Cigarettes coded 167-69 (standard glycerine binder BL) 
versus cigarettes codedi 163 (TEG binder BL): A triangle 
difference smoking test, by thirty judges showed no significant 
differences in taste or preference between the cigarettes. 

II. Cigarettes coded 167-69 (standard glycerine binder BL) 
versus cigarettes coded 164 (propylene glycol binder BL): 

A triangle difference smoking test by thirty judges shewed 
no significant differences in taste or preference between the 
cigarettes. 


III. Cigarettes coded 164 (propylene binder EL) versus ciga¬ 
rettes coded 169-71 (propylene glycol "binder + propylene • 
glycol overspray): A triangle difference smoking test by 
thirty judges showed the propylene glycol binder BL plus 
propylene glycol overspray cigarettes definitely milder 
and preferred ? 


(S) C. E. Maxwell, Jr. 


* This prefence was based on the Judges' indication of less 
- irritation from the sample in question. 
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